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Experimental 

Crystal data 

[Mn 2 (C 16 H 10 NO 2 ) 4 (C 12 H 8 N 2 ) 2 - 

(H 2 0) 2 ]-2H 2 0 
M r = 1535.35 
Monoclinic, P2^/c 
a = 14.926 (4) A 
b = 13.847 (4) A 
c = 17.717 (5) A 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2001) 
= 0.927, r max = 0.951 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.113 

S = 1.03 

8315 reflections 

512 parameters 

4 restraints 



P = 96.919 (4)° 
V = 3635.1 (18) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.42 mnT 1 
T = 296 K 

0.35 x 0.15 x 0.12 mm 



31242 measured reflections 
8315 independent reflections 
5656 reflections with / > 2a(l) 
R iM = 0.044 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.41 e A~ 3 

Ap mi „ = -0.28 e A~ 3 



In the centrosymmetric dinuclear title complex, 
[Mn 2 (C 16 H 10 NO 2 )4(C 12 H 8 N 2 ) 2 (H 2 O) 2 ]-2H 2 O, the Mn° cation 
is in a distorted octahedral coordination geometry defined by 
two N atoms from a 1,10-phenanthroline ligand, one water O 
atom and three O atoms from three 2-phenylquinoline-4- 
carboxylate anions. A pair of 2-phenylquinoline-4-carboxylate 
anions bridge two Mn cations, forming the dinuclear molecule. 
An intramoleculr O— H- O hydrogen bond occurs. Inter- 
molecular O— H- ■ O and O— H- ■ N hydrogen bonds are 
present in the crystal structure. 

Related literature 

For applications of coordination polymers, see: Wang et al. 
(2009); Xi et al. (2009); Xu et al. (2008); Ferey (2008). For a 
related structure, see: Shen et al. (2007). 




2H 2 0 



Table 1 

Selected bond lengths (A). 



Mnl-Ol 2.1740 (14) Mnl-05 2.2358 (16) 

Mnl-03 2.1557 (15) Mnl-N3 2.2706 (16) 

Mnl-04 1 2.1148 (14) Mnl-N4 2.2914 (15) 

Symmetry code: (i) — x, — y, —z + 2. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


OS— H5A--.02 


0.85 (2) 


1.81 (2) 


2.630 (2) 


161 (3) 


05-H5B-N2" 


0.83 (2) 


2.04 (2) 


2.868 (2) 


176 


06-H6/1- ■ or" 


0.89 (5) 


2.30 (5) 


3.175 (3) 


167 


06-H6B- ■ Nl iv 


0.87 (2) 


2.23 (2) 


3.051 (3) 


157 


Symmetry codes: (ii) — j 


:, y + 


- 1; (iii) x, -y + 1, z 


- j; (iv) -x+ 1, v - 


4,-z+f. 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5330). 
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Acta Cryst. (2011). E67, ml464-ml465 [ doi:10.1107/S1600536811039341 ] 

Bis(/'-2-phenylquinoline-4-carboxylato)bis[aqua(l,10-phenanthroline)(2-phenylquinoline-4- 
carboxylato)manganese(II)] dihydrate 

W.-W. Li, Y. Ring, M.-Q. Zha, T.-H. Li and X. Li 
Comment 

Crystal engineering of coordination polymers have attracted a considerable ongoing research in the past few decades because 
of their variety of topological architectures and the diverse fascinating functionalities for potential applications (Ferey, 2008; 
Wang et ah, 2009). 2-phenylquinoline-4-carboxylic acid, aside from the significance in biological systems (Xi et ah, 2009; 
Xu et al, 2008), also possesses fascinating coordination behaviors, such as asymmetric geometry and multiple coordination 
sites, which has been widely used to design and synthesize metal-organic coordination complexes because of the carboxylate 
group and/or pyridine nitrogen atom (Shen et ah, 2007). Herein we report the preparation and characterization of a new 
2-phenylquinoline-4-carboxylate-manganese(II) complex, [Mn2(Ci6HioN02)4(Phen)2(H20)2].2H20. 

Single-crystal X-ray diffraction analysis indicates the title complex possesses a dinuclear structure. The asymmetric unit 
consists of four ligands, two phen ligands, two manganese ions, two coordinated water molecules and two guest water 
molecules. A view of the manganese ion coordination is shown in Figure 1, where the metal center is coordinated in an 
octahedral geometry by two N atoms from one phen with Mn — N distances ranging 2.2706 (16) and 2.2914 (15) A and 
four O atoms from three ligands and one coordinated water molecule with Mn — O distances ranging from 2.1148 (14) to 
2.2358 (16) A. The intermolecular O — H - 0 and O — H - N hydrogen bondings is helpful to the stabilization of the crystal 
structure (Figure 2). 

Experimental 

2-Phenylquinoline-4-carboxylic acid (0.0123 g, 0.05 mmol), Mn(OAc) 2 .2H 2 0 (0.0250 g, 0.10 mmol), phen (0.0198 g, 0.10 
mmol) and KOH (0.0028 g, 0.05 mmol) in H2O solution (10 ml) were placed in a 25 ml stainless reactor fitted with a 
Teflon liner and heated to 373 K for two days, then cooled to room temperature, yellow block like crystals were obtained 
(yield, 50%). 

Refinement 

H atoms attached to C atoms were placed in calculated positions and treated using a riding-model approximation [C-H = 
0.95-0.98 with (7j S0 (H) = 1.2Ueq(C)/1.5Ueq(C)]. H atoms bonded to O atoms were visible in the difference Fourier map 
and refined freely. 
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Figures 




Fig. 1. A view of the manganese ion coordination, showing the atoms 30% probability ellips- 
oids. Guest water molecules and H atoms have been omitted for clarity. 



Fig. 2. Packing of title complex showing the three dimensional hydrogen bonding network. 



Bis(u-2-phenylquinoline-4-carboxylato)bis[aqua(1 ,1 0-phenanthroline)(2- phenylquinoline-4- 
carboxylato)manganese(ll)] dihydrate 



Crystal data 

[Mn 2 (C i 6 H 10 NO 2 ) 4 (C i2H 8 N 2 ) 2 (H 2 0)2] -2H 2 0 

M,-= 1535.35 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 14.926 (4) A 

b= 13.847 (4) A 

c= 17.717 (5) A 

(3 = 96.919(4)° 

V= 3635.1 (18) A 3 

2 = 2 



F(000) = 1588 

D x = 1.403 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6315 reflections 

6 = 2.2-25.3° 

H = 0.42 mnT 1 

T=296K 

Block, light-yellow 

0.35 x 0.15 x 0.12mm 



Data collection 



Bruker SMART CCD area-detector 
diflxactometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
r min = 0.927, 7 max = 0.951 
31242 measured reflections 



8315 independent reflections 

5656 reflections with / > 2o(I) 
= 0.044 



fc = -17-»19 

Jfc = -17-»17 
/ = -22^22 
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Refinement 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.05 58P) 2 + 0.205 IP] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 0.41 eA~ 3 
Ap min = -0.28eA" 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


£^iso*/^eq 


Mnl 


0.077680 (18) 


0.13501 (2) 


0.951424 (14) 


0.03543 (10) 


Ol 


0.22272 (9) 


0.12800 (10) 


0.98381 (8) 


0.0504 (4) 


02 


0.24413 (10) 


0.27644 (12) 


1.03173 (10) 


0.0738 (5) 


03 


0.06564 (9) 


-0.01826 (10) 


0.93138 (7) 


0.0443 (3) 


04 


-0.04776 (10) 


-0.12260 (10) 


0.93530 (7) 


0.0529 (4) 


05 


0.07358 (10) 


0.29333 (10) 


0.97558 (8) 


0.0445 (3) 


06 


0.26767 (16) 


0.5645 (2) 


0.39858 (18) 


0.1290 (10) 


Nl 


0.53501 (11) 


0.09953 (14) 


1.12225 (10) 


0.0557 (5) 


N2 


-0.03456 (11) 


-0.08570 (11) 


0.65569 (8) 


0.0402 (4) 


N3 


-0.06204 (10) 


0.15689 (12) 


0.88748 (9) 


0.0425 (4) 


N4 


0.09674 (10) 


0.16239 (11) 


0.82681 (8) 


0.0373 (4) 


CI 


0.27011 (13) 


0.19290 (16) 


1.01920 (11) 


0.0463 (5) 


C2 


0.36515 (12) 


0.16419 (15) 


1.05267 (10) 


0.0428 (5) 


C3 


0.38370 (13) 


0.06909 (15) 


1.06611 (10) 


0.0447 (5) 


H3 


0.3395 


0.0234 


1.0511 


0.054* 


C4 


0.43546 (13) 


0.23362 (16) 


1.07405 (11) 


0.0488 (5) 


C5 


0.42841 (15) 


0.33411 (18) 


1.06345 (15) 


0.0666 (7) 



Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.039 

wR(F 2 ) = 0.113 

S= 1.03 

83 1 5 reflections 
512 parameters 
4 restraints 
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1.362 (4) 


C42 C43 


1.357 (3) 


C13— H13 


0.9300 


C42— H42 


0.9300 


C14— C15 


1.385 (3) 


C43— C44 


1.398 (3) 


C14— H14 


0.9300 


C43— H43 


0.9300 


C15— C16 


1.372 (4) 


C44 H44 


0.9300 


C15— H15 


0.9300 






04'— Mnl— 03 


93.06 (5) 


CI 9— CI 8— C20 


119.09 (16) 


04'— Mnl— Ol 


93.63 (6) 


C19— C18— C17 


117.88 (16) 


03— Mnl— Ol 


93.45 (5) 


C20— CI 8— C17 


123.01 (16) 


04' — Mnl — 05 


83.35 (5) 


C18— C19— C26 


120.86 (17) 


03— Mnl— 05 


173.29 (5) 


C18— C19— H19 


119.6 


Ol— Mnl— 05 


92.44 (5) 


C26— CI 9— H19 


119.6 


04' — Mnl — N3 


101.43 (6) 


C21— C20— C25 


118.27 (17) 


03 — Mnl — N3 


89.76 (5) 


C21 — C20 — C18 


125 33 (17) 


Ol— Mnl— N3 


164.42 (6) 


C25— C20— C18 


116.37(16) 


05— Mnl— N3 


85.41 (6) 


C22— C21— C20 


120.49 (19) 


04'— Mnl— N4 


173.08 (6) 


C22— C21— H21 


119.8 


03— Mnl— N4 


91.24 (5) 


C20— C21— H21 


119.8 


Ol— Mnl— N4 


91.51 (6) 


C21— C22— C23 


121.0 (2) 
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05 — Mnl— N4 


91.81 (5) 


N3 — Mnl — N4 


73.16 (6) 


CI — Ol — Mnl 


125.43 (13) 


C17 — 03 — Mnl 


131.91 (12) 


CI / — U4 — Mnl 


1 JJ.JU O / 


Mnl — <JD — hi j A 


n*7 a ^1 o\ 
y /.y (lo) 


Mn 1 — Uj — rl Dr> 


11/1 o n o\ 

1 14.0 (lo) 


IIC A P.C, TTCD 

JriDA — Uj — riDr> 


iuy (zj 


JrioA — Uo — JrioB 


lUy (4) 


pin \t i p Ct 

ciu — jn i — cy 


1 1 O A O ^1 0\ 

llo.4o (lo) 


CZo — JNZ — CZD 


1 in T7 /i c\ 

liy.Z / (ID) 


C33 — JN J — C3 / 


1 1 O "t/Z /1 "7\ 

llo.Zo (1 /) 


C33 — JN3 — Mnl 


n/; ni / 1 /i \ 
IZo.Ul (14) 


C3 / — JN 3 — Mn 1 


1 ID. / 1 (1Z) 


C^A A M/1 f^A 1 

C44 — JN4 — C41 


1 1 o n 1 /1 &.\ 
llo.Ul (lo) 


f^AA XT /I 

C44 — JN 4 — Mn 1 


IZo.yD (13) 


/~M 1 XT/I A A,-. 1 

C4 1 — JN 4 — Mn 1 


1 1 a qa (\ t\ 
1 14. oU (1Z) 


/~" 1 pi 1 

OZ — CI — Ol 


nc a o /■ 1 a\ 

1ZD.40 (iy) 


P") pi /-it 

OZ — CI — CZ 


I 1 *7 0*7 /1 o\ 

II /.o / (lo) 


( \ i pi pi 
Ol — CI — cz 


1 1 ^ c*7 /1 a\ 

1 lo.D / (iy) 


pi po p /l 

C3 — CZ — C4 


1 1 O T7 /1 0\ 

1 lo.Z / (lo) 


pi po pi 

C 3 — CZ — C 1 


110 *7£ /'I 0\ 

1 lo. /o (lo) 


p/i ( •-> pi 
C4 — CZ — C 1 


LZZ.yl (iyj 


PO pQ pip, 

CZ — C J — C 1 u 


111 oa ( 1 a\ 

izi.ou (iy) 


PO pQ TTQ 

CZ — C3 — hi 3 


1 1 n 1 

i iy. i 


pip, po TT-J 

CIU — C3 — hl3 


11(1 1 

i iy. i 


p e p a pn 

CD — C4 — cy 


1 1 o i/; ^1 a\ 
llo.Zo (iy) 


PC p A p-> 

CD — C4 — CZ 


nc oa / 1 a\ 

izd.ou (iy) 


pn p/i po 

cy — C4 — cz 


iiD.y (Z) 


( •/, pc p /I 

Co — CD — C4 


1Z1 .Z (Z) 


( pc iic 

CO CD riD 


1 1 Q /I 

i iy.4 


P/i PC IIC 

C4 — CD — hlD 


tin /i 
i iy.4 


p e p/T p*7 

CD — Co — C / 


1 TA 1 
1ZU.1 (3) 


pe pz; ttz; 

CD — Co — hlo 


1 1 ft ft 

ny.y 


p-7 P/T I 1/ 

C / — Co — hlo 


1 1 A A 

ny.y 


PO p-7 P/T 

Co — C / — Co 


1 lA C /">\ 

1ZU.D (Z) 


po pn u -7 

Co — C / — rl / 


1 1 A O 

ny.o 


p/l p-7 in 

Co — C / — hi / 


1 1 A O 

ny.o 


pn PO pn 

C/ — Co — CV 


m i p>\ 
1Z1.1 (Z) 


p-7 PO o O 

C / — Co — hlo 


1 1 A A 

i iy.4 


pn po i jo 
Cy — Co — hlo 


1 1 A /I 

i iy.4 


\i i pn p o 

jn i — cy — Co 


11 /.I (Z) 


\i i pn p a 
JN 1 — Cy — C4 


ni iq p. n\ 

1Z4.13 (iy) 


po pn p a 

Co — cy — C4 


1 1 O *7 /'>\ 

118.7 (2) 


Nl— CIO— C3 


121.3 (2) 


Nl— CIO— Cll 


117.27(18) 


C3— CIO— Cll 


121.37(19) 


C14— Cll— C12 


118.2 (2) 


C14— Cll— CIO 


121.5 (2) 
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C21— C22— H22 


119.5 


C23 — C22 — H22 


119.5 


C24 — C23 — C22 


120.2 (2) 


C24 — C23 — H23 


119.9 


Cll Cl"\ Wl"\ 


1 1 Q Q 

117.7 


f~*ll f~*lA 

CzJ — C24 — C25 


111 n/i f 1 n\ 
121.U4 (IV) 


t~*ll r^^iA uiii 
Czj — C24 — H24 


i in ? 


r^T^i 

C25 — C24 — H24 


l in ; 


JN2 — C25 — C24 


I 1 "7 n 1 /;\ 

II / .91 (lo) 


JN2 — C25 — C2U 


1 n no ( 1 1\ 
123.U6 (1 /) 


r^T^i nc no 
C24 — C25 — C2U 


i in ni /io\ 

ny.ui (is) 


JN2 — C2o — CI 9 


in l a n\ 
121.24 (1 /) 


JN2 — C2o — C2 / 


1 1 7 /rn /1 /;\ 

ii /.oy (io) 


/t>/T /^T7 

C 1 9 — Czo — Cz / 


ni m /i 
121.U/ (1 /) 


r^m r^T7 no 
C iU — C2 / — C2S 


1 1 o n^i ^1 n\ 
116.U4 (iy) 


pin C^IH f^lC 

CoU — Cz / — Czo 


izl.j / (1 1) 


no n<c 
C25 — C2 / — C2o 


1 in i c / 1 n\ 
12U.35 (iy) 


nn no pin 
C2y — C2s — Cz / 


1 in i n\ 
12U. / (2) 


t~*i(\ poo mo 
C2y — C25 — HZo 


i i n h 

iiy./ 


pt7 no mo 
C2 / — C25 — HZo 


1 1 n "7 

i iy. / 


pn nn no 
Cjz — C2V — C25 


1 in o n\ 
12U.6 (2) 


pn pto mn 
Cjz — CzV — rlzV 


i m ^ 

i ly.o 


poo nn mn 
C26 — C2V — HZy 


i in ^ 

ny.o 


PT7 pm P"51 

C2 / — C3U — C3 1 


1 in o fl\ 
12U.5 (2) 


ni pm mn 
C2 / — C3U — HiU 


i in ^ 

ny.o 


pi 1 pin mn 
C31 — C3U — H3U 


i in i 

ny.o 


pn P*J1 p*jn 
C32 — C3 1 — C3U 


i in i /"3\ 
12U.3 (3) 


pn pi 1 mi 
C 51 — C3 1 — Hi 1 


1 1 n o 

1 iy.6 


p*jn n i m 1 
C3U — C3 1 — Hi 1 


1 1 n o 

iiy.s 


nn pn ni 
C2y — C32 — CJ 1 


i i n a /i\ 
liy.4 (2) 


poo pn un 
Czy — Ciz — nil 


1 in i 
lzU.3 


pi 1 pn m l 
C31 — C32 — mz 


1 in i 
12U.3 


pii pi /t 
JN3 — C33 — C34 


1 11 1 /1\ 
1 23. 1 (2) 


\n pn mi 
JN3 — C33 — Hii 


nor 
ll6. 3 


pi/t pn mi 
C34 — C33 — H33 


1 1 o c 

118.5 


nc pi/i pn 
C3D — C34 — C33 


1 1 o n /i\ 
118.y (2) 


pic pi/i m a 
C35 — C34 — H34 


1 in /; 
12U.0 


pn pn un 
C33 — C34 — H34 


1 in £. 
12U.0 


pn pic nt 
C34 — C35 — C3o 


1 in i /i\ 
12U. / (2) 


pn ri? m£ 
C34 — C35 — HiD 


1 1 n "7 

iiy./ 


n<r pic mc 
C3o — C35 — HiD 


1 1 n "7 

iiy./ 


n? pi/: pn 
C35 — C3o — C3 / 


11/:/; /i\ 
11 0.0 (2) 


pic pi/; no 
C3D — C3o — C35 


11/1 o /1\ 

124. s (2) 


C37— C36— C38 


118.7 (2) 


N3— C37— C36 


122.51 (19) 


N3— C37— C41 


118.05 (15) 


C36— C37— C41 


119.44(18) 


C39— C38— C36 


121.7 (2) 


C39— C38— H38 


119.1 
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CI 2 — CI 1 — CIO 


1 1/1 1 /1\ 

12U.3 (2) 


C 1 3 — C 1 2 — C 1 1 


n/i 1 pi\ 
120.1 (i) 


C13 — C12 — H12 


1 i/i n 
120.0 


CI 1 — C12 — H12 


1 in n 
120.0 


CI 6 — CI 3 — C12 


121.2 (3) 


CIO — C13 — tili 


1 1 o /i 

ny.4 


/^-i 1 tji 1 
C12 — C13 — H13 


ny.4 


p 1 c p 1 /i pi i 
CI J — C14 — CI 1 


120./ (3) 


pi r pi 1 U 1 /I 

CI J — C14 — H14 


1 1 n "7 

ny. / 


P11 PU nid 

CI 1 — C14 — H14 


11/11 

ny. / 


PU pi f P1/1 

ClO — CO — C14 


120.5 (3) 


pit pi f UK 

ClO — CI J — HID 


imp 


pi 1 pi f UK 

C14 — CI J — tili 


i ly.s 


pn pi/; pi f 
C 1 3 — C 1 0 — C 1 5 


i in i ni 

ny.3 (3) 


pn pi/; iii/ 

C13 — Clo — Hlo 


1 in 1 

120.3 


C15— C16— H16 


120.3 


04— CI 7— 03 


125.87 (17) 


04— CI 7— CI 8 


116.12(17) 


03— CI 7— C18 


117.94(17) 


Symmetry codes: (i) -x, -y, -z+2. 





pi/ pip uip 
C36 — C35 — tiia 


nn i 

ny.i 


piq pin p,ia 
C35 — C3y — C40 


111 A /1\ 

1 2 1. 4 (2) 


pip pin mn 
C35 — C3y — H3y 


nn i 

ny.3 


f^AC\ P1Q TJIQ 

C40 — C3V — tliy 


I1Q 1 

i iy.3 


p/ii p/in p/ii 
C42 — C40 — C4 1 


111 "71 /1 o\ 

11 /./3 (16) 


p/ii p/in pin 
C42 — C40 — C3y 


1 ii i pi"i 
123.3 (2) 


p/i 1 p/in Pin 
C4 1 — C40 — C39 


iinn /i\ 

ny.o (2) 


\ii p/ii p/in 
JN4 — C41 — C40 


111 n /i o\ 
122.1 / (Is) 


M/1 P/1 1 PI "7 

JN4 — C41 — C3 / 


1 1 o ri/i /1 c\ 
116.04 (15) 


p/in p/i 1 pn 
C40 — C41 — C3 / 


1 1 n in /1 "7\ 

ny./y (i /) 


P/11 P/11 P/IA 

C43 — C42 — C40 


i in £z /1 n\ 

ny.o5 (iy) 


P/11 P/11 U/11 

C43 — C42 — H42 


1 in i 
120.2 


P/IA P/11 TT/11 

C40 — C42 — H42 


120.2 


C42— C43— C44 


119.3 (2) 


C42— C43— H43 


120.4 


C44 C43 H43 


120.4 


N4— C44— C43 


123.18(19) 


N4— C44 H44 


118.4 


C43 C44 H44 


118.4 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

05— H5A-02 0.85 (2) 1.81 (2) 2.630 (2) 161 (3) 

05— H5B-N2" 0.83 (2) 2.04 (2) 2.868 (2) 176. 

06— H6A-01 m 0.89 (5) 2.30 (5) 3.175 (3) 167. 
06— H6B-Nl iv 0.87 (2) 2.23 (2) 3.051 (3) 157. 
Symmetry codes: (ii) -x,y+\l2, -z+3/2; (iii) x, -y+l/2, z-1/2; (iv) -x+l,y+l/2, -z+3/2. 



sup-9 



supplementary materials 




sup-10 



supplementary materials 




sup-11 



